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was well known in Hall's time that the molecules of many com-
pounds break up into electrically charged ions when dissolved,
each molecule furnishing one negatively charged ion, and one
positive. If two plates are inserted in the solution and connected
to the terminals of a battery, the positive ions are attracted to the
negative plate, the negative ions to the positive. Thus electrolytic
separation of the constituents of the compounds can be effected.
Usually, the electrolyte is dissolved in water; but aluminum oxide,
the important ingredient of bauxite, does not dissolve in water.
And to turn aluminum oxide into a molten liquid requires so
high a temperature that this material is widely used (under the
commercial name alundum) to make cements, crucibles, supports
for the hot wires in electric furnaces, and other products which
must not melt under extremely high temperatures.
But Hall found that the aluminum oxide would dissolve in a
bath of molten cryolite, another aluminum ore. A trough lined
with carbon is filled with the molten ore, and heavy carbon bars
are suspended in the liquid. A powerful source of direct current
is connected: positive terminal to these bars, negative to the carbon
lining of the trough. The ions of the aluminum oxide migrate
under the electric attraction, the aluminum ions (positive) going
to the negatively charged bottom of the trough, the oxygen ions
(negative) to the positively charged carbon bars. The aluminum
ions give up their electric charges to the lining and become metallic
'aluminum in the molten condition. The metal is drawn off
through an opening at the bottom of the tank. The oxygen gas
liberated at the other electrode combines with the carbon of the
rods, which must therefore be renewed occasionally. Some minor
improvements in Hall's process have been made, but the principles
employed are those he discovered.
This process has brought the cost of aluminum down to twenty-